The involvement of nuclear nucleases in rat thymocyte DNA degradation after gamma-irradiation.
Possible mechanisms of internucleosomal DNA fragmentation in thymocytes of irradiated rats were studied. It was shown that thymocyte nuclei contain at least two nucleases that cleave DNA between nucleosomes--a Ca2+/Mg2+-dependent nuclease and an acidic one which does not depend on bivalent ions. 2 and 3 h after irradiation at a dose of 10 Gy the initial rate of DNA cleavage by Ca2+/Mg2+-dependent nuclease in isolated nuclei increased three and seven times, respectively, but the kinetics of DNA digestion by acidic nuclease did not change. The experiments with cycloheximide indicated that Ca2+/Mg2+-dependent endonuclease turns over at a high rate. The activity of the cytoplasmic acidic and Mg2+-dependent nucleases was shown to increase (by 40 and 50%, respectively) 3 h after irradiation. The effect is caused by the de novo synthesis of the nucleases. At the same time the activity of nuclear nucleases did not essentially change. The chromatin isolated from rat thymocytes 3 h after irradiation did not differ in its sensitivity to some exogenic nucleases (DNAase I, micrococcal nuclease and nuclease from Serratia marcescens) from the control. Thus, Ca2+/Mg2+-dependent endonuclease seems to be responsible for the postirradiation internucleosomal DNA fragmentation in dying thymocytes.